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Clean water regulations proposed for the 
iron and steel manufacturing and 
the electric power generation sectors 



Ontario has released draft clean water regulations 
to protect the environment from effluent discharges 
from the iron and steel manufacturing and electric 
power generation sectors. 

Since 1993, legally enforceable limits have been 
finalized for five other industrial sectors under the 
ministry's Municipal-Industrial Strategy for 
Abatement (MISA) program: petroleum, pulp and 
paper, metal mining, metal casting and industrial 
mineral sectors. Draft regulations for the organic 
chemicai manufacturing and inorganic chemical 
sectors are being finalized following the public 
consultation period. 

Iron and steel manufacturing and electric power 
generahon are the final two sectors (eighth and 
ninth) to be regulated under the MISA program. 

The clean water regulations establish limits for 
pollutants discharged by the plants in the two 
sectors. They are designed to significantly reduce 
the amount of toxic and other pollutants entering 
Ontario's waterways from the sector plants. 

Reducing the quantity of toxic chemicals 
discharged in effluents from the iron and steel and 
electric power generation sectors will reduce the 
risks posed to the environment, human health, fish 
and wildlife. 

The clean water regulations for the iron and 
steel and electric power generation sectors will 
assist in meeting the cleanup goals in such areas as 
Hamilton Harbour and the St. Marys, St. Clair and 
Niagara rivers. 



THE IRON AND STEEL MANUFACTURING 
SECTOR AT A GLANCE 

Iron and steel making involves the conversion of 
coal to coke, which is then combined with iron ore 
and limestone in a blast furnace to produce molten 
iron. The iron is then converted into steel in either 
basic oxygen furnaces or electric arc furnaces. 
Following these operations, the steel is subjected to 
a variety of finishing operations to yield products of 
various shapes and sizes with desired mechanical 
and surface characteristics. 

There are seven plants in Ontario's iron and 
steel sector which discharge effluents directly to 
surface waters and therefore are subject to this 
regulation. These seven plants include four 
integrated mills (where coke and iron ore are used), 
two mini-mills and one specialty steel mill. They 
jointly account for about 74 per cent of Canadian 
steel production. 

Products manufactured by the plants are heavy 
structural and seamless tubular steel products, steel 
rails, hot and cold rolled sheets, flat rolled 
galvanized plates and stainless bars and rods. 

The Ontario steel industry changed significantly 
in the early 1990s due to a decline in the demand for 
steel and competition from other materials. 
Employment by the Onterio steel industry has fallen 
from 33,(X)0 workers in 1989 to 22,000 workers in 
1993. 

The iron and steel sector plants are located 
along the St. Marys River, Hamilton Harbour, Lake 
Ontario, and the Wetland and Ottawa rivers and 
discharge approximately 1.3 million m^/day of 
process effluent and 1.6 million mVday of cooling 
water into Ontario waterways. The plants of 
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Algoma Steel Inc. (Sault Ste. Marie), the Stelco 
Hilton Works (Hamilton), and Dofasco Steel 
(Hamilton) account for more than 70 per cent of the 
total sector flow. 

THE ELECTRIC POWER GENERATION SECTOR 
AT A GLANCE 

The Electric Power Generation Sector Effluent 
Limits Regulation applies only to facilities operated 
by Ontario Hydro's fossil and nuclear business 
units. The hydroelectric facilities in this sector are 
not regulated because they do not discharge process 
effluents and there are no significant levels of 
contaminants found in other effluent streams. 

There are five operating coal-fired stations and 
one oil-fired station under the fossil business unit. 
Two shut-down plants are also maintained by the 
fossil business unit. 

There are four uranium oxide-fuelled nuclear 
power stations and two associated facilities under 
the nuclear business unit. 

The fossil and nuclear power generating 
stations employ an estimated 12,000 people at the 
stations, which are located in Atikokan, Windsor, 
Mississauga, Courtright, South Fredricksburgh, 
Nanticoke, Toronto, Thunder Bay, Tiverton, 
Darlington and Pickering. 

The Ontario Hydro power generating facilities 
produced 132.4 terra watt hours (TW.h) of electricity 
in 1993. Of this total, 59 per cent was generated at 
nuclear stations and 14 per cent was generated at 
fossil stations. All stations except the Atikokan 
station are located on the shores of the Great Lakes 
and their interconnecting channels. 

The electric power generation plants discharge 
approximately 0.2 million m^/day of process 
effluent and 0.7 million m^/day building effluent 
(essentially cooling water and hereafter referred to 
as "cooling water") into Ontario waterways. The 
six operating fossil generating stations account for 
more than 70 per cent of the total sector flow. This 
regulation does not include radionuclides because 
their discharge is regulated by the federal 
government. 

WHAT ARE THE MAJOR ENVIRONMENTAL 
CONCERNS 

Some wastewaters from the iron and steel 
manufacturing and electric power generation 
sectors contain conventional pollutants such as 



suspended solids, and oil and grease and metals 
such as aluminum, copper, nickel, zinc and 
chromium. 

The coke-making operations in the integrated 
steel plants produce toxic chemicals such as 
ammonia and cyanide, and toxic organic 
compounds such as volatiles (benzene, styrene), and 
polynuclear aromatic hydrocarbons (e.g. 
benzo(a)pyrene) . 

International Joint Commission (IJC) and MOEE 
studies have identified areas of environmental 
concern related to discharges to the St. Marys River 
at Sault Ste. Marie and Hamilton Harbour at 
Hamilton. In the St. Marys River, significant levels 
of polynuclear aromatic hydrocarbon (PAH) 
compounds, heavy metals, ammonia, cyanide and 
phenolics are found in the river water and 
sediments. PAHs, many of which persist in the 
environment and are toxic to aquatic life, were also 
found in fish and caged test clams. 

Similar problems exist in Hamilton Harbour 
where PAHs and heavy metals are found in 
sediment and aquatic life. 

Toxic chemicals including PAHs can be harmful 
to human health, fish, aquatic plants and other 
aquatic life. These chemicals have been linked to 
cancers and birth defects in humans. 

COST OF IMPLEMENTING THE REGULATIONS 

The estimated capital cost of compliance with the 
proposed limits for the iron and steel manufacturing 
is $118.5 million, with an estimated annual 
operating cost of $11.3 million. 

The estimated capital cost of compliance with 
the proposed limits for the electric power generation 
sector range from $103 to $153 nullion, and 
operation, maintenance and administration costs 
(OM&A) range from $11 to $15 million/year. 

GOAL OF MISA 

The clean water regulations for the iron and 
steel manufacturing sector and the electric power 
generation sector were developed under the 
Municipal/Industrial Strategy for Abatement 
(MISA) program. 

The goal of MISA is the virtual elimination of 
persistent toxic substances from effluents 
discharged into Ontario's watervv'ays. MISA was 
introduced in 1986 to identify and reduce the 
pollutants discharged from industrial and municipal 
sources into Ontario's rivers and lakes. 



The first phase of the program — monitoring the 
effluent from 300 major industrial direct dischargers 
- was completed in August 1991. In September 
1991, the ministry published the Issue Resolution 
Final Report which defined concepts that were 
crucial for the development and implementation of 
the clean water regulations. At the same time, the 
ministry introduced a new direction for the MISA 
program which included: 

• the identification of pollution prevention as the 
preferred approach to achieve the virtual 
elimination of persistent toxic substances 

• the establishment of effluent limits for a list of 
sector-specific parameters 

• the establishment of a ban or phase-out list for 
specific persistent toxic substances 

• the requirement that final effluent cannot kill 
fish or water fleas as measured by standardized 
tests 

The ministry has now embarked upon the 
second phase ~ the effluent limits regulation of 
industrial sector dischargers — to reduce the 
amount of conventional and toxic contaminants 
being discharged. 

REDUCTION OF LOADINGS 

The limits in the proposed iron and steel 
manufacturing regulation are expected to decrease 
the total loadings of conventional, non-conventional 
and toxic pollutants discharged by the sector plants 
by approximately 3,600 tonnes per year. The 
expected annual loading reductions include 54 per 
cent for the conventional contaminants and 81 f)er 
cent for non-conventional and persistent toxic 
compounds. 

The limits in the proposed electric power 
generation sector regulation will decrease the total 
loadings of convenHonal and toxic pollutants 
discharged by the plants in the sector by 
approximately 770 tonnes per year. The expected 
annual reduction of metals is about a quarter of the 
estimated decreased loading. 

ESTABLISHING THE DISCHARGE LIMITS 

The limits in clean water regulafions are based on 
the results of a 12-month regulatory monitoring 
program and an examinaHon of the best available 



technology (BAT) for reducing the discharge of 
contaminants in each sector. 

The ministry defines BAT as a combination of 
demonstrated treatment technologies and industrial 
process changes that can reduce or eliminate 
poUufion and are affordable to the industry. To 
determine BAT, the ministry hired consultants to 
conduct a world-wide search for modem 
wastewater treatment practices applicable to the 
two sectors. 

Once the limits are established, the regulated 
plants are free to choose how they meet the limits. 
For example, rather than installing end-of-the-pipe 
treatment, companies may choose to implement 
pollution prevention measures. 

A description of the available technologies for 
the two sectors are contained in the BAT 
consultants' reports. 

The iron and steel manufacturing sector and 
electric power generafion sector clean water 
regulations will result in the application of legally 
enforceable limits across the province. 

REGULATED REQUIREMENTS 

The major features of the regulafions are: 

a) maximum daily and monthly average loading 
limits for 12 pollutants with the number of 
pollutants at each iron and steel sector plant 
ranging from four for the Lake Ontario Steel 
Company at Whitby, to a maximum of 11 for 
Stelco Incorporated 's Hilton Works; 

b) maximum daily and monthly average 
concentrafion limits for nine pollutants and 
properties, ranging from one at the Bruce Heavy 
Water Plant to a nwximum of five at nuclear 
stations; 

c) a requirement that process and cooling water 
effluents must not kill fish or water fleas (as 
demonstrated by a standard test); 

d) a requirement that process effluents have a pH 
range of 6.0 to 9.5 at all times; 

e) monitoring requirements, including testing of all 
process effluents for chronic toxicity effects and 
testing of cooling water to assess whether 
contaminants are present; 

f) a prohibition of by-passes ~ wastewaters must 
go through all treatment and sampling points 
within a facility; 

g) a requirement that all facilifies standardize their 
record keeping and reporting procedures. 



COMPARISON TO OTHER JURISDICTIONS 

The proposed limits for the iron and steel 
manufacturing and electric |X)wer generation 
sectors were reviewed against limits or guidelines 
of other jurisdictions including other Canadian 
provinces, the United States and Europe. The 
Ontario limits were found generally to be 
equivalent or more stringent. 

APPLYING THE DISCHARGE LIMITS 

There are two general approaches to reducing the 
quantities of pollutants in plant effluents: in-plant 
pollution prevention and end-of-pipe treatment. 

In-plant recycling of wastewaters is becoming a 
common practice in industry. Typically, p>ollutants 
can be removed from wastewaters by treatment 
such as filtration and the cleaned-up water can be 
re-used in the process. 

End-of-the-pipe treatment processes commonly 
used in these two sectors to improve effluent 
quality include filtration, clarification or 
sedimentation, steam stripping and biological 
treatment. 

SECTOR INITIATIVES 

The iron and steel manufacturing and electric 
power generation sectors have already undertaken 
several initiatives which will facilitate compliance 
with the proposed regulation: 

A - Iron and Steel Manufacturing Sector: 

• Stelco Inc, in a joint venture with Mitsubishi 
Corp., Tokyo, is installing a pulverized coal 
injection facility at the Hilton Works in 
Hamilton. This will result in reductions of toxic 
organic chemicals to the air and water, and 
reductions in energy costs. This coal injection 
facility will be operational by the end of 
December 1995. 

• The introduction of tight water recycle systems 
for several processes at Algoma Steel, Dofasco 
Inc. and Ivaco will result in significant 
conservation of water, together with reduced 
emissions of conventional and non-conventional 
pollutants. 



B - Electric Power Generation Sector: 

• A reduction of almost 50 per cent of wastewater 
flow from the ash lagoon at the Nanticoke 
station was accomplished by the installation of a 
$ 170 million dry fly ash system. 

• Bruce A and B stations are currently upgrading 
their wastewater treatment systems. 

HOW THE REGULATION WAS DEVELOPED 

The draft regulations for the iron and steel and 
electric power generation sectors were developed 
through the participation of the Canadian Steel 
Environmental Association, Ontario Hydro, the 
Ontario Ministry of Environment and Energy, and 
the federal government in two sectoral Joint 
Technical Committees. A representative of the 
MISA Advisory Committee of independent 
environmental experts also attended the Joint 
Technical Committee meetings. 

Meetings were also held with representatives of 
the United Steel Workers of America, and the Power 
Workers Union and the First Nations to discuss the 
proposed regulations. 

A 60-day comment f)eriod will be provided for 
public input to both draft regulations. 

PENALTIES FOR VIOLATIONS 

Corporations not compljdng with clean water 
regulations can be subject to a maximum fine of 
$50,000 per day for a first conviction and $100,000 
per day for subsequent convictions. 

WHERE TO GET MORE INFORMATION 

Copies of the draft regulation for iron and steel 
manufacturing (PIBS #3320E) and for electric power 
generation (PIBS #3319E) can be obtained by calling 
the Ministry of Environment and Energy's Public 
Information Centre at (416) 323-4321 or 
1-800-565-4923. 



